diatrics, surgery, psychiatry), as well as many o f the medical tech nologies (culturing, immunological assays, erythrocyte sedimentation rate, electrocardiogram, and the X-ray). The clinical entity that Wal ter Butler Cheadle refined in London in the 1880s and that Jones clarified 60 years later in Boston now is virtually gone, despite its recent recrudescence.
What is equally striking as the decline and reappearance of rheu matic fever is that rheumatic fever, as Cheadle understood it in 1890, may very well not have existed a century earlier. How, then, did rheumatic fever emerge? I argue that biological, technological, clin ical, institutional, possibly even geographical and climatic elements o f rheumatic fever's " ecology" changed in the nineteenth century in a way that focused attention on damage done to the heart as the clinically most important facet o f the disease, and it was this cardiac emphasis that precipitated and shaped the clinical recognition of rheu matic fever.
In the late eighteenth century, rheumatic fever was imbedded in the diagnostic category o f " rheumatism," a broadly defined group of illnesses characterized by fevers, aches and pains o f the limbs, and debility (Swan 1749, 245-46; Cullen 1781; van Swieten 1776, vol. 13 ). " Rheumatism" was a routine medical diagnosis in the eighteenth century. I believe that the biological nature o f a portion o f rheumatism may well have changed in the late eighteenth century so that the heart, especially two tissues o f the heart (the pericardium and the endocardium) became inflamed, an injury that had not commonly occurred previously. This biological alteration must remain to a degree speculative. What is without question, however, was that the late eighteenth century witnessed the beginning o f a clinical appreciation o f cardiac involve ment in ills also characterized by " rheumatism." William Charles Wells, a native o f Charleston, South Carolina, who trained in Edin burgh and later remained loyal to Great Britain after the Revolution and practiced medicine in London, definitively linked heart disease with rheumatism in 1812 (W ells 1812; Keil 1936 Keil , 1939 . Never theless, it is clear from reading late eighteenth and early nineteenth century accounts o f patients suffering from rheumatism that a few practitioners were becoming aware o f the cardiac connection before Wells. For example, Gerhard van Swieten (1776, vol. 13, 32) in mid-eighteenth century reported that " sometimes, when the pain in the limbs ceases, there arises an anxiety in the breast, a palpitation of the heart, and intermitting pulse.'' W hile it is certain that van Brij^h physician, with the initial association in 1788. Pitcairn failed fH^ish his remarks on the subject, so Wells considered his paper dbe purpose o f recording Pitcairn's idea, to which he added cases o f his own. W ells also remarked that Matthew Baillie, a jjaihcriogist, had made the initial pathological investigation o f a patient with rheumatism dying from heart disease:
The muscular parietes o f the heart being generally very thin in proportion to the enlarged size o f its cavities, the heart has little power to propel an increased quantity o f blood into the more distant branches o f the arterial system. At times there is much difficulty o f breathing; and there is a purplish hue o f the cheeks and lips. . . . The causes which produce a morbid growth of the heart are but little known; one o f them would seem to be rheumatism attacking this organ (Baillie 1797, 4 4 -4 6 ) .
In a footnote, Baillie confirmed that " Dr. Pitcairn has observed this in several cases." Baillie's description contained no prior reference to rheumatism, so it is not possible to understand how he arrived at his conclusion that rheumatism was responsible.
W it is at least possible that the cardiac involvement was new at the end o f the eighteenth century. Let us imagine that there was a clinical spectrum o f heart involvement in rheumatism:
1. heart not involved 2. heart involved but the patient asymptomatic 3. heart involved, patient initially asymptomatic, but patient later developed significant (and symptomatic) heart disease years after a bout with rheumatism 4. heart involved and patient symptomatic (congestive heart failure, pericarditis, chest pain)
death
Even an astute observer could miss the first three categories at the onset o f rheumatism. A careful physician, however, would not miss the last two categories. Even Haygarth, van Swieten, and Cullenwho did not associate rheumatism with heart disease-nevertheless did remark on these " unusual" symptoms. In the eighteenth century, patients with rheumatism were not discomfitted except from their joint pains, and they did not die. A close look at individual case reports from W ells and Dundas leaves little doubt that these early patients had cardiac symptoms.
Example 1 (Wells) . In the beginning o f August, shortly after remaining some time in a cold cellar, she was seized with pains, swelling, and redness o f her joints, and fever. These symptoms lasted only ten days. Immediately upon their ceasing, her heart began to beat with considerable violence. Her right hypochondrium soon after became painful, and about the same time she began to complain o f a pain in the tops o f her shoulders. The palpitation o f the heart, which had never ceased from its first appearance, was distinctly felt in every part o f the thorax, to which my hand was applied. In the arteries, only a shaking was perceivable, which could not be divided into distinct pulsations. The strokes o f the heart were one hundred and ninety in a minute; she frequently complained o f a great and indescribable anxiety in her chest. The external jugular veins were swollen, and alternately rose and fell. After her death, the following are the principal morbid appearances, which, as I was afterwards informed, were observed: The whole o f the internal surface o f the pericardium was attached to the heart. Example 2 (Dundas) . The patient complains o f great anxiety and oppression at the praecordia; has generally a short cough, and a difficulty o f breathing, which is so much increased by motion or by an exertion, as to occasion an apprehension that a very little additional motion would extinguish life. There is also frequently an acute pain in the region o f the heart, but not always.
The The best historical accounts demonstrate that the stethoscope received a slow but steady welcome from clinicians, especially among those physicians who had been trained in Paris. Initially, sounds emanating from the lungs received attention, and only by the 1830s did clinicians begin to sort out which abnormal heart sounds came from a particular chamber or valve o f the heart (Davis 1981; Smith 1978) . Using the stethoscope, Jean-Baptiste Bouillaud (1796-1881) a con troversial Parisian clinician, argued forcefully that there was a "con stant coincidence either o f endocarditis or o f pericarditis with acute articular rheumatism.'' " In auscultating the sounds o f the heart in some individuals still laboring under, or convalescing from acute articular rheumatism, 1 was not a little surprised to hear a strong, full, saw or bellows sound . . . such as I had often met in chronic or organic induration of the valves, with contractions o f the orifices o f the heart" (Bouillaud 1837).
What the stethoscope permitted Bouillaud to discover was a greatly increased number o f patients with asymptomatic heart disease (cate gories 2 and 3 above) and to locate more specifically which part of the heart was affected. In a short monograph devoted entirely to the subject, Bouillaud gave a systematic approach to examining the heart o f patients with rheumatism. Like other members o f the " Paris school," Bouillaud made extensive use o f percussion and auscultation. and he followed unsuccessfully treated cases to the autopsy room.
Hospital-based, Bouillaud saw enough cases to estimate that nearly one-half o f people with acute rheumatism suffered from either peri carditis or endocarditis (or from both), either symptomatic or asymp tomatic. By midcentury then, the technology and experience were available to diagnose whether the pericardium or endocardium was involved; the stethoscope was not, o f course, as helpful in determining myocardial damage.
Less speculative were the distinct shifts in clinical thinking about acute rheumatism in the nineteenth century, changes brought about by the very complexity o f the disease. Each patient with acute rheu matism experienced the disease differently. A variety o f joints were swollen, inflamed, and painful, but rarely in any perceived pattern. Some patients had rashes, others fever, but in no common sequence. Some behaved peculiarly. Some were mildly discomfitted; others died rapidly in great pain. In some families, several would be sick at one time. In other families, many generations suffered. Some were sick for days, others weeks or months. Some suffered one bout, others more than ten. Some were noticeably sick from other illnesses before rheumatism struck (scarlet fever, for example), others not. Some re sponded to therapy, others got better without therapy. Still others died despite all measures.
Rheumatic fever required physicians to sort out common and useful patterns in a disease that was complex in its presentation. This sorting out occurred in three distinct phases, clearly reflected in clinical reporting. Early in the century, practitioners wrote about individual cases that stressed elements peculiar to that patient. Schematically, the format was similar to those case reports o f Wells and others ( and an additional 100 outpatients seen from 1870 to 1872. He showed that fully one-half o f the patients were under twenty years of age (table 3) . Pye-Smith also noted that over one-half (227 o f 400) suffered heart damage (table 4) . What is apparent from these tables (only three from hundreds) is that the literature had shifted from individual cases to statistical averages based on large numbers and that heart damage had surfaced as the most significant clinical manifestation of the disease. The final third o f the nineteenth century witnessed yet another shift in clinical thinking about rheumatic fever. 'Individual" case histories showed the immense variability o f acute rheumatism; 'sta tistically average" analyses demonstrated in a general way how rheu matism affected populations. Neither approach was entirely helpful to the practitioner when confronted with sick patients.
What emerged in the 1880s was the concept o f the ''typical" case that allowed for variability yet possessed common elements. This approach, which clustered elements from many cases, permitted phy sicians to make a certain diagnosis in a disease that was most uncertain in its presentation. Pioneering in this strategy was Walter Butler Cheadle, physician to the Hospital for Sick Children, Great Ormond Street.
The question Cheadle (1889) addressed in his Harveian Lectures was how a practitioner could recognize the ''various manifestations of Source: Pye-Smith 1874. (table 5) . A diagnosis o f rheumatic fever is made if a patient has two o f the major manifestations or one major in association with two or more minor manifestations. The progression o f clinical thinking shifted emphasis from the joints to the heart. Individual cases showed that carditis was part of rheu matism; statistically average analysis showed that most morbidity and mortality resulted from heart disease; the typical case demonstrated that the most crucial element in rheumatism was heart involvement.
Closely associated with these shifts o f clinical thinking about rheu matic fever were institutional changes. For the most part, individual practitioners described individual case histories from experiences at the patient's bedside-normally at home. This type o f practice dictated the relatively smaller number o f cases and the longer period between cases as we saw in the practices o f W ells and Dundas. The latter two phases-" statistical average'' case and the " typical" case-character istically were hospital based.
Hospital practice, which normally included hundreds o f patients, reinforced the conclusion that damage done to the heart was the clinical event o f most concern. Almost certainly, there was a selective bias.
Contemporary case reports make clear that only the sickest, and of course the poorest, patients were admitted to hospitals; " sickest" usually meant patients suffering from pericarditis or congestive heart failure. Less-common reasons for admission were extreme joint pain or poorly controlled chorea. In other words, nineteenth-century hos pital practice tended to concentrate those patients suffering from heart disease in the hands o f hospital physicians who were frequently leaders, authors, and educators. Those dying o f rheumatism invariably died from heart complications, findings clearly detected with the autopsy techniques available at midcentury. Pericarditis and endocarditis can be seen easily with the naked eye; they did not require special stains or a microscope. One example o f this emerging cardiac prominence came from St. Bartholomew's Hospital where heart disease (valvular disease, mitral stenosis and aortic regurgitation, and pericarditis) Source: Stollerman et al. 1965 . ^Circulation 32:664, 1965 ranked second-only after tuberculosis-as the leading cause of death from 1830 to 1872 (table 6) . W hile there were causes other than rheumatic fever for each o f these pathological entities, acute rheumatic fever certainly played a large role.
Climate and geography may also have played a role in the rise of rheumatic fever. Source: Forbes 1983. and 0 .3 percent at C harity H osp ita l in N e w Orleans. That rheum atic fever occurred m ost frequen tly in a region o f the w orld that both introduced the steth oscop e and organ ized the practice o f m ed icin e in hospitals cou ld on ly have reinforced the clinical and p ath ologica l recogn ition o f heart dam age.
N o discussion o f the rise o f rheumatic fever can be complete without mentioning the streptococcus. W e know that the virulence o f the streptococcus, owing in part to the phage-induced M protein, changes with time, sometimes abruptly, and that in general streptococcal diseases (child-bed fever, erysipelas, scarlet fever) were more invasive a century ago. Could it be that the rise o f rheumatic fever resulted solely from biological changes within the streptococcus? There is a certain attractiveness in this hypothesis. It would explain a relatively abrupt appearance o f rheumatic fever; its brisk rise could be explained as the course followed by any new infection moving through a pre viously nonimmune or " virgin soil" population, and its decline to a rising immunity within an " experienced" population. Unfortunately, I do not believe that it was so simple. Rheumatic fever is not an infection in the usual sense; rather, it is a host response following a relatively innocuous infection. W hile it was true that people died of overwhelming streptococcal sepsis following child-bed fever, erysip elas, or scarlet fever, patients did not succumb to streptococcal in fection in rheumatic fever. Rather, I think it more likely that the streptococcus changed in a way that induced a host response that damaged the heart. This peculiar host response differs markedly from the host's ability to destroy the streptococcus or to be overwhelmed by bacterial infection (as is the case with child-bed fever, erysipelas, and scarlet fever). The shift in clinical focus to the heart was not without its ironies.
Fever and joint pain were the symptoms that frequently brought patients to doctors. Yet, it was just these obvious complaints that physicians were asked to ignore, focusing instead on potential dangers, often unperceived by the patient, that had to be detected through new technological devices. This disparity between what was clinically apparent and what was pathologically relevant did not die easily. A look at how clinicians referred to the disease makes the point. Early in the nineteenth century they called it " rheumatism" or " acute rheu matism" (following W illiam Cullen), using a term that clearly focused on joints. W ell into the twentieth century (long after heart damage had emerged as the key problem), English writers used " acute articular rheumatism," and French physicians " rheumatism articulaire aigu," again with emphasis on the joints. Only later did " rheumatic fever"
and " rheumatic heart disease" emerge as the predominantly used terms.
A similar pattern occurred in therapeutics. In the early nineteenth century, physicians treated fever and joint pain. Both patient and physician were satisfied if these bothersome symptoms were amelio rated. This pattern o f gauging successful treatment did not cease with the introduction o f salicylates after 1874. Fifty years later physicians still debated whether salicylates benefited carditis, in addition to lowering fever and easing joint pain, in part because there were no carefully crafted clinical studies measuring the value o f salicylates in reducing cardiac damage. All investigations had determined dosing and effects on the benefits to the joints and fever. What I would argue is that rheumatic fever arose in the late eighteenth century as the result o f distinct biological changes (or ganism and host) that led to cardiac damage. Clinicians appreciated this alteration through assimilation o f technological changes (steth oscope and autopsy), refinements in clinical thinking (" the typical case" ), and the concentration o f these invalids into hospitals. Quite possibly, there was also the serendipitous influence o f geography and climate.
A final comment on the role o f heart disease is the resurgence of rheumatic fever in the last two years. Although rheumatic fever has many clinical components, what catches the practitioner's eye are transient, migratory arthritis; acquired heart disease; and chorea. Of these, the arthritis is pathologically insignificant. Indeed, temporary arthralgia and arthritis can accompany many conditions, and are gen erally dismissed. N ot so with chorea and acute heart disease. Both are dramatic and press the clinician into action. In looking at the recent outbreaks o f rheumatic fever, 91 percent o f children in the Utah epidemic suffered carditis (Veasy et al. 1987) ; in Columbus, 50 percent (Hosier et al. 1987) ; in Pennsylvania, 60 percent (W ald et al. 1987) . In only one report (northeast Ohio) was the number o f effected much lower (30 percent) (Congeni et al. 1987) . W hile no reports specifically commented on the role o f carditis in making the initial diagnosis o f rheumatic fever, I suspect that acute heart disease is what caught the clinician's attention, in a way that may recapitulate the prominent role o f heart involvement in the clinical recognition of rheumatic fever in the nineteenth century.
